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Abstract
Homeless individuals (n = 187) entering contingency management (CM) for cocaine dependence
were assessed for PTSD diagnosis, and a subset of 102 participants reporting traumatic exposure also
periodically completed a self-report measure of PTSD symptoms. Patients with PTSD in full
remission at 6 months (end of active treatment) and 12 months (end of aftercare) used substances
much less frequently during aftercare than those with no PTSD diagnosis. Those whose PTSD
diagnosis improved to full remission status during active treatment, and remained in full remission
at 12 months, also had superior substance use outcomes. Severity of PTSD symptoms at 6 months,
but not baseline or 2 months, was associated with substance use across treatment phases. Substance
use during aftercare, however, was better predicted by changes in PTSD symptom severity. Patients
whose PTSD symptoms improved more during active treatment fared better during aftercare than
those with less improvement. Findings suggest homeless individuals with comorbid PTSD entering
CM for cocaine dependence are not necessarily at increased risk for substance use compared to those
without the comorbidity. However, course of PTSD does predict substance use, with the potential
for CM to be unusually effective for those who respond with substantial, lasting improvements in
PTSD.
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Comorbid posttraumatic stress disorder (PTSD) has been identified as a complicating factor
in treatment of substance use disorders (SUDs), as researchers have proposed various
functional relationships between PTSD symptoms and substance use (see Stewart & Conrod,
2003, for a review). Triggers for post-treatment relapse in these individuals differ from those
with SUDs alone, as those with comorbid PTSD are more likely to relapse in response to
negative emotions associated with interpersonal conflicts, but less likely to relapse due to
cravings triggered by substance-related cues (e.g., Ouimette, Coolhart, Funderburk, Wade, &
Brown, 2007). Trauma-related cues also trigger substance cravings in people with PTSD
(Coffey et al., 2002), consistent with the self-medication hypothesis. This hypothesis describes
substance misuse as a means to reduce negative affect (Khantzian, 1985) and emotional
numbing, which comprise central diagnostic features of PTSD (Khantzian, 1997; APA,
2000). Additionally, avoidant coping behaviors have been linked to both SUDs (e.g., Stump
& Smith, 2008) and PTSD (e.g., Stein et al., 2005), with retention of these strategies during
treatment predicting poorer outcome for those with SUDs (Avants, Warburton, & Margolin,
2000). Emotional distress and avoidant coping are mediators between PTSD and increased risk
of post-treatment substance use (Read, Brown, & Kahler, 2004; Ouimette, Finney, & Moos,
1999), providing support for both the self-medication and coping descriptions of the
relationship between substance use and PTSD.

Despite evidence suggesting unique treatment concerns for PTSD-SUD comorbidity, as well
as consumer preference for concurrent treatment of both conditions (Back, Brady, Jaanimägi,
& Jackson, 2006; Brown Stout, & Gannon-Rowley, 1998), treatment guidelines favoring
concurrent modalities are often abandoned in favor of referrals for SUD treatment alone (Back,
Waldrop, Brady, & Hien, 2006; Ouimette, Moos, & Brown, 2003). Thus, it is pragmatically
important to better understand the outcomes of individuals with PTSD pursuing SUD treatment
in the absence of a PTSD-focused component (Najavits et al., 2007). It is also crucial to study
such comorbidity in homeless populations. Relative to the general population, homeless people
experience higher rates of SUDs and other mental disorders (see Fischer & Breakey, 1991, for
a review), both of which are associated with victimization in these individuals. Trauma risk is
increased by economic hardships related to homelessness, such as sleeping outdoors and
obtaining income through prostitution, panhandling, and selling goods or drugs on the street
(Wenzel, Koegel, & Gelberg, 2000). A set of 3 diagnostic, cross-sectional studies conducted
around 1980, 1990, and 2000 suggested the proportion of homeless men and women with SUDs
has increased dramatically, particularly in regard to cocaine. Further complicating effective
service delivery, the prevalence of non-substance-related Axis I psychiatric disorders also
increased for homeless persons during this time period (North, Eyrich, Pollio, & Spitznagel,
2004). Individuals with SUDs are also more likely to lose housing acquired after a period of
homelessness (Zlotnick, Robertson, & Lahiff, 1999; Orwin, Scott, & Arieira, 2005). Together,
this research suggests a vicious cycle of trauma, substance use, and homelessness, which further
highlights the importance of effective treatment of SUDs for dually diagnosed homeless
people.

Many studies on outcomes for individuals with PTSD in non-PTSD-focused treatments for
SUDs have methodological shortcomings (Najavits et al., 2007), such as reliance on self-
reported substance use, loosely defined and non-empirically supported SUD treatments,
limited use of behavioral intervention, short follow-up periods, and single, brief measures of
PTSD. In general, however, findings suggest individuals with comorbid PTSD have poorer
outcomes (see Najavits et al., 2007; Ouimette, Brown, & Najavits, 1998). For example, Brown
and colleagues (Brown, Stout, & Mueller, 1996) found that individuals with PTSD were prone
to faster relapse per their self-reported substance use, although conclusions were tempered by
no significant between-group differences in percentage of days of reported substance use.
Additionally, Hien and colleagues (Hien, Nunes, Levin, & Frazer, 2000) used urine screenings
to demonstrate that opiate-dependent individuals on methadone maintenance or detoxification
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protocols used more cocaine during the first 3 months of treatment if they were also diagnosed
with PTSD. Finally, one large, well-controlled, multi-site outcome study drawing from a
variety of treatments for cocaine-dependent individuals found mixed results: participants with
PTSD did not report more drug use over 6 months of treatment than those without PTSD.
However, those with a PTSD diagnosis did not mirror the decrease in alcohol use reported by
those without PTSD. Diagnosis of PTSD was also associated with attenuated improvement in
other addiction-related outcomes (Najavits et al., 2007). Methodological concerns
notwithstanding, SUD treatment seems more challenging in the presence of PTSD.

To our knowledge, only one study (Ford, Hawke, Alessi, Ledgerwood, & Petry, 2007) has
examined outcomes for individuals with PTSD symptoms in Contingency Management (CM),
an empirically supported behavioral treatment for SUDs (for a review see Stitzer & Petry,
2006). Community center outpatients, who were either cocaine or heroin dependent, were
randomly assigned such that one group received standard care and the other received standard
care plus CM. The standard treatment involved intensive individual and group therapy, which
could be adjusted according to need. The CM addition consisted of the following procedures,
all provided by research assistants: (a) a needs assessment to establish treatment goals; (b)
selection of goal-related activities with a research assistant; and (c) meetings for provision of
vouchers or prizes for abstinence and completion of goal-related activities. Fifteen minutes of
weekly educational meetings with a research assistant was provided to standard-care-only
condition to provide comparable individualized attention to these CM procedures (Petry,
Alessi, Marx, Austin, & Tardif, 2005).

In this study, PTSD symptoms at baseline were not associated with increased substance use
during or after CM treatment. On the contrary, they were related to improved abstinence at 9
month follow-up as assessed by toxicology and self-report. Notably, for participants receiving
standard care alone, PTSD symptoms were unrelated to abstinence (Ford et al., 2007). Although
it is possible that participants with more severe PTSD symptoms received additional attention
from the research assistants in CM and this resulted in superior outcome, there were many
more opportunities for such increased attention to occur during the intensive standard treatment
that both groups received. It appears more likely that an aspect of the CM component itself
interacted with PTSD symptoms to produce better outcomes. The contrast between these
findings and previously cited evidence of poorer outcomes for individuals with PTSD
symptoms in other SUD treatment modalities suggests the possibility that PTSD may interact
differently with CM. Further studies using superior measures of PTSD symptom severity are
needed to replicate this unexpected finding.

Little is known regarding outcomes of homeless individuals with PTSD pursuing SUD
treatment. In CM for homeless individuals with cocaine dependence, comorbid non-psychotic
mental disorders in general may not reduce benefit from treatment (McNamara, Schumacher,
Milby, Wallace, & Usdan, 2001). Additionally, CM targeting cocaine dependence, when
combined with behavioral day treatment, reduces PTSD symptoms in homeless persons with
traumatic exposure (Lester et al., 2007). Thus, baseline PTSD symptomatology may be less
likely to impact outcomes in CM compared to other treatments, as PTSD symptoms may remit
during CM treatment. However, it is unclear whether residual PTSD symptoms, persisting after
active phases of CM, may affect distal outcomes in homeless individuals. Precedent for, and
the importance of assessing PTSD at multiple time points during and after treatment, were
highlighted by Read and colleagues (2004), who found that self-reported substance use 6
months after inpatient SUD treatment was associated not with baseline PTSD diagnosis but by
the persistence of PTSD diagnosis during the follow-up period.

In the current study we aim to address these questions using rigorous methodology within the
context of CM for homeless people with cocaine dependence. Both categorical and continuous
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variables from standardized self-report and interview measures were used to assess PTSD.
These PTSD measures, along with urine screenings for substance use, were completed upon
entry into CM and various treatment phases. Multiple assessment points, corresponding to
phases of active treatment and aftercare, were used to facilitate inferences regarding the
temporal relationship between PTSD and substance use in CM. Results will help to clarify
when and if trauma-specific interventions should be applied in hopes of improving substance
use outcomes in CM. We hypothesized that baseline PTSD diagnosis and symptoms would be
unrelated to treatment outcome, while PTSD diagnosis and symptoms occurring after treatment
would be associated with increased substance use during aftercare.

Method
Participants

Participants were 206 homeless individuals recruited at Birmingham Health Care (BHC), a
community-based outpatient clinic serving the homeless. Case managers at BHC identified
clients who may be eligible for the study and initially screened them for eligibility.
Additionally, many participants originally learned about the study from other participants and
then presented to case managers for the initial screening. Those who appeared eligible after
this first screening were contacted by study staff, who administered a second screening to verify
eligibility. Eligibility criteria included homelessness as defined by the McKinney Act
(McKinney, 1987), cocaine dependence and reported cocaine use within the previous 2 weeks,
psychological distress per score of 70 or greater on at least one scale of the Brief Symptom
Inventory (Derogatis, 1977; Derogatis & Cleary, 1977), and intent to stay in the Birmingham
area for 18 months. Participants were excluded from the study if they lacked capacity for
informed consent, required immediate hospitalization, or were experiencing current psychotic
symptoms. Participants meeting these admission criteria then completed a written consent
form, which was at times also read aloud and explained to them.

Recruitment and study participation occurred from 2001-2004. African Americans comprised
94.2% of the sample, while the remaining 5.8% was Caucasian. This differs from the racial
composition of the general homeless population in metro Birmingham metro as of 2005 (68%
African American, 31% Caucasian; LaGory, Ritchey, Fitzpatrick, & Irwin, 2006), but is
representative of the client base at BHC. Males comprised 72.3% of participants. Other
demographic variables can be found in Table 1.

Procedures
The University of Alabama at Birmingham Institutional Review Board approved all study
procedures. Participants completed their first urine drug screen after providing consent, and
were then randomly assigned such that 103 received contingency managed housing and work
therapy alone (CM), while 103 received behavioral day treatment plus CM (CM+). Random
draw procedures ensured equivalent group sizes and proportion of women between groups.

CM involved provision of housing contingent on urine toxicology results; if a participant tested
positive for any substance or missed a urine screening without an excuse, he or she was moved
to a shelter or other housing. Participants could return to the contingent housing after providing
3 consecutive, negative urine samples. Participants also received compensation for
participation in vocational training activities and construction work, and their hourly wages
increased or decreased contingent on abstinence and appropriate work behaviors. These wages
were provided to the participants via Wal-Mart debit cards and accounts managed by the study
for uses such as rent deposits. Lunches, HIV risk reduction education, and transportation to
and from intervention activities, Wal-Mart, job interviews, and work were provided to all
participants. Participants in the CM+ treatment group also received manualized behavioral
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treatment consisting of goal setting and positive reinforcement (Wal-Mart credit, monetary
awards) for goal attainment, meetings with an individual counselor, group recreational outings,
and group sessions on topics such as drug and alcohol education, relapse prevention,
communication, and stress management. This comprised Phase I, the first 2 months of
treatment.

During Phase II, lasting from months 3-6, all participants continued to receive CM, and referrals
for permanent housing were made dependent upon sustained abstinence. Participants in CM+
also participated in individual counseling as needed along with weekly goal-setting and
attainment group sessions. However, CM+ participants were no longer provided with tangible
reinforcers for goal attainment. Phase III, lasting from months 7-12, was composed of follow-
up and optional, and sustained aftercare. Aftercare consisted of weekly group therapy at BHC
and low-rent, abstinence-contingent housing when available. Unexcused missing or positive
urine screens resulted in permanent removal from such housing (see Milby et al., 2008, for
details on methods and primary outcomes from this trial).

Measures
One week after entry into the study, participants returned for administration of the Structured
Clinical Interview for the DSM-IV (SCID; First, Spitzer, Gibbon, & Williams, 2001),
administered by clinical psychology post-doctoral fellows and licensed psychologists on staff
at University of Alabama. Responses to the PTSD module of the SCID indicated whether or
not a participant met full criteria for PTSD or a diagnosis of PTSD in partial or full remission.
Participants were also administered the SCID at 6- and 12-month follow-ups. Administrators
of the SCID were not blind to treatment condition. They completed inter-rater reliability checks
on the SCID during a training period, using patient interview recordings by First et al.
(Biometrics Research Department, New York State Psychiatric Institute, New York, NY).

Nine months after the first participant was randomly assigned to a treatment group, the
Posttraumatic Diagnostic Scale (PDS; Foa, Cashman, Jaycox, & Perry, 1997) was added to the
measures administered in the study. The PDS symptom severity scale is comprised of summed
self-reported frequency ratings for each of the 17 symptoms in the DSM-IV-TR (APA, 2000)
criteria for PTSD. The symptom severity scale has demonstrated satisfactory internal
consistency (alpha = .92) and test-retest reliability after a 2-3 week interval (kappa = .83).
Possible scores range from 0-51, and the mean score in a sample of men and women who had
experienced various forms of trauma was 33.59 (SD = 9.96) for those with a PTSD diagnosis
versus 12.54 (SD = 10.54) for those not meeting criteria for PTSD (Foa et al., 1997).

The PDS was only administered to participants reporting exposure to at least one traumatic
event meeting DSM-IV criterion A for PTSD. Thus, PDS data were collected for all participants
diagnosed with PTSD, and also for a broader group of individuals who did not report symptoms
related to the trauma they experienced or whose trauma-related symptoms did not meet full
DSM-IV criteria for PTSD. The PDS was administered at baseline, 2, and 6 months, to
correspond to the beginning and conclusion of active treatment Phases I and II.

Substance use was measured by urine drug screenings for cocaine, alcohol, and marijuana as
assessed by OnTrack TestStik Radioimmunoassay (Varian, Lake Forest, CA). Additionally, if
participants tested positive for opiates, amphetamines, or benzodiazepines at baseline, they
were also tested for that substance during weekly tests in Phase I and II and then once monthly
during Phase III. Urine was collected on Mondays, Wednesdays, and Fridays during Phase I
and II, and randomly every week during Phase III, during which they received $20 per
specimen. Unexcused absences on urine collection dates were considered substance positive
(e.g., Milby et al., 2008; Higgins et al., 2007; Najavits et al., 1998), a strategy to correct for
bias due to the likelihood that urine screens will be missed more frequently when an individual
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has used cocaine (Somoza et al., 2008, p. 133; Lavori et al., 1999). As homeless individuals
may experience multiple psychosocial stressors precluding provision of all requested urine
samples, absences were classified as unexcused if the participant had no legitimate excuse, and
excused if staff believed the participant had been abstinent but missed the screen due to such
difficulties (e.g., hospitalization). If participants missed a screening due to excused absence,
this screening was removed from analysis. Three substance use variables were derived from
the urine screening data: (a) number of consecutive weeks of abstinence during Phase I; (b)
percentage of urine screenings positive for any substance during active treatment (Phases I and
II); and (c) percentage of urine screenings positive for any substance during aftercare (Phase
III).

Results
Consistent with the primary outcome study results (Milby et al., 2008), there was no difference
between treatment groups (i.e., CM and CM+) in positive urine screens across active treatment
Phases I and II [t(203) = 1.34, p > .18]. However, during aftercare the CM+ group tested
substance-positive less often than the CM group [t(200) = 3.12, p < .01]. Table 2 details the
prevalence of the PTSD diagnostic categories at each time point. General log linear analysis
using multinomial distribution was run with baseline PTSD diagnostic category against
treatment group. The null model was not rejected [LR(3) = .88, p > .83], indicating the
diagnostic group prevalences did not differ between treatment groups at baseline. There were
also no baseline differences in PDS symptom severity between treatment groups [t(100) =.27,
p > .78]. See Table 3 for descriptive statistics on continuous study variables.

As assessed by the SCID, 11.2% of the 187 participants who returned for baseline SCID
administration met criteria for PTSD or PTSD in partial remission. This is similar to the current
PTSD prevalence found in a large study of non-homeless outpatients with traumatic
experiences seeking treatment for cocaine dependence, with males overrepresented similarly
to the current sample (10.9%, Najavits et al., 2003). Of those meeting current or lifetime criteria
for PTSD at 6-months (n = 30), 6 were newly diagnosed (3 were not diagnosed with PTSD at
baseline but met full criteria for PTSD at 6 months, 2 were newly diagnosed with PTSD in
partial remission at 6 months, and 1 was not administered the SCID at baseline.) At 12 months,
the participants with current or lifetime PTSD (n = 29) included 6 individuals diagnosed at 12
months but not at baseline or 6 months (1 met full criteria, 1 was in partial remission, and 4
were in full remission).1 At baseline, 102 participants completed the PDS symptom severity
scale. At 2 months, 90 participants completed the PDS, and 81 completed the PDS at 6 months.
Figures 1 and 2 outline the sources of missing data points on the primary variables.

Relationship between PTSD Symptom Severity and Substance Use
Correlations between the continuous study variables indicated the PDS symptom severity scale
as assessed at 6 months was positively associated with frequency of substance use during both
active treatment and aftercare (see Table 3). To further investigate the predictive value of PTSD
symptom severity on substance use during aftercare, a linear growth model was constructed in
which the PDS score at 6 months served as the reference point in examining both the 6 month
score itself and the trajectory of PDS scores over the course of active treatment (see Figure 3).
The percentage of substance positive urine screens during aftercare was transformed in this
and all subsequent analyses using the 2 * arcsine(√x) formula to control for ceiling effects in

1To verify the following results were not driven solely by newly diagnosed participants, we tried removing the 12 participants newly
diagnosed at 6 or 12 months from analyses. The pattern of results for the predictive value of PTSD diagnosis and diagnostic change
remained identical. In the linear growth model, the association between PTSD symptom trajectory and drug use during aftercare became
a trend (p = .09) rather than a significant result. The path weight between the slope and drug use, however, was larger than in the reported
model, and its statistical non-significance may have been due to a larger SE stemming from reduced sample size.
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percentage variables (Winer, 1971). The 6-month PDS score served as the intercept, while the
slope represented change in PDS score over the 6 months of active treatment. The residual
variances of the PDS scores assessed at baseline, 2 months, and 6 months were constrained to
be equal, reflecting a common assumption of homoscedasticity, while path weights between
the 3 PDS variables and the intercept were constrained to 1. Because the 6-month PDS score
served as the reference point, the path between the 6-month PDS variable and the PDS slope
variable was constrained to 0. The path weight between slope and the PDS assessed at 2 months
was constrained to −4, reflecting its temporal distance from the 6 month time point; likewise,
the path weight between baseline PDS and slope was constrained to −6. Treatment group was
included in the model due to its aforementioned association with substance use during aftercare.
Age was included as well, as older age is associated with reduced substance use (i.e., the
“maturing out hypothesis”; Winick, 1962).

To account for the demonstrated predictive value of consecutive weeks of abstinence early in
treatment on substance use at follow-up in multiple, similar samples (Vuchinich et al., 2009),
the number of consecutive weeks abstinent in Phase I was assigned a path to substance use
during aftercare. The consecutive-weeks-of-abstinence variable was limited to the first 2
months of treatment to maintain temporal distance and reduce excessive overlap with the
outcome variable of substance use during Phase III.

The hypothesized model showed acceptable fit to the data [χ2(7) = 9.680, p = .21]; [NNFI = .
93 (Bentler & Bonett, 1980)]; [CFI = .98 (Bentler, 1989)]; [RMSEA = .061 (Steiger & Lind,
1980; Browne & Cudeck, 1993)].2 Results suggested utility of using PTSD symptom trajectory
to predict substance use after active treatment (β = .26, p < .05; see Table 4). The direction of
this association, along with the mean slope of −.35, indicated participants whose PTSD
symptoms improved less during active treatment were more likely to test positive for
substances during aftercare. The intercept (6-month PDS score) of the growth curve, however,
was predictive neither of substance use early in treatment nor of use during aftercare (p > .28).
Consistent with previous literature, more consecutive weeks of abstinence in Phase I predicted
less substance use during aftercare (β = −.47, p < .01). Age was related to consecutive weeks
of abstinence in Phase I, such that older participants were able to initiate abstinence for longer
periods than younger individuals (β = .23, p < .05), although there was no direct link between
age and substance use during aftercare (p = .24). Finally, consistent with Lester et al. (2007),
individuals in the CM+ treatment group reported fewer PTSD symptoms at 6 months than those
in CM only (β = −.26, p <.05).

Relationship between PTSD Diagnosis and Substance Use
An analogous set of models was used to examine the predictive value of PTSD diagnosis on
substance use in aftercare. A variable was constructed with 4 separate levels representing each
of the PTSD diagnostic groups: (a) no PTSD diagnosis, (b) PTSD meeting full criteria, (c)
PTSD in partial remission, and (d) PTSD in full remission. This diagnostic category variable
was entered into an Analysis of Covariance (ANCOVA) controlling for age, consecutive weeks
of abstinence in Phase I, and treatment group (see Table 5). The transformed percentage of
urine screens positive for any substance during aftercare served as the dependent variable3.
Three equations were constructed in this manner, separately for each PTSD diagnostic
assessment point (i.e., baseline, 6 months, and 12 months).

2Consistent with recommendations made elsewhere (e.g., Preacher, Wichman, MacCallum, & Briggs, 2008; Widaman & Thompson,
2003), the null model used to derive fit indices differed from that typically employed in SEM applications. In this model, only (invariant)
mean level of PDS and common residual variance of the PDS indicators was estimated, and no relationship was estimated among this
mean level variable and other variables subsequently used in the hypothesized model. As is typical, this null model inadequately
represented the data [χ2(25) = 160.55, p < .0001].
3Three analogous ANCOVAs were also run with substance use during active treatment as the dependent variable, and at no time point
(i.e., baseline, 6 months, 12 months) was PTSD diagnostic category significant (p’s > .12).
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PTSD diagnostic category at baseline was not predictive of substance use in aftercare (p > .
64). There was a trend (p = .06) for PTSD diagnostic group at 6 months to predict substance
use during aftercare. Due to the small sample sizes of the PTSD, PTSD in partial remission,
and PTSD in full remission groups, we decided to follow up on this trend despite statistical
non-significance at the .05 level. Simple contrasts were used to compare the group with no
PTSD diagnosis at 6 months with each of the 3 groups with a current or lifetime PTSD diagnosis
at 6 months (see Table 6). Bonferroni adjustments were applied such that α = .05/3. Contrary
to our hypothesis, neither the full-criteria PTSD nor the PTSD in partial remission group
differed from those with no PTSD diagnoses in terms of substance use during aftercare (p’s
> .39). Rather, the group with PTSD in full remission tested positive less often during aftercare
than the group with no PTSD diagnosis ( p = .01), and this effect was large (d = .76; Cohen,
1988). The same pattern emerged for PTSD diagnostic category at 12 months. PTSD diagnostic
group at 12 months was associated with substance use during aftercare, and simple contrasts
also revealed that individuals with current or partially remitted PTSD at 12 months did not
differ from the group with no 12-month PTSD diagnosis (p’s > .67). The group with PTSD in
full remission at 12 months used substances much less frequently during aftercare than those
with no PTSD diagnosis (p < .01; d = .84).

Next, we created focused analyses on the groups diagnosed with PTSD in full remission at 6
or 12 months. The aim was to examine differing trajectories ending in PTSD in full remission,
determining whether different trajectories to this same end point are differentially associated
with substance use. A grouping variable was created to capture changes in PTSD diagnostic
status from baseline to 6-month assessment. Individuals who were diagnosed with PTSD
meeting full criteria, or in partial remission, at baseline comprised one group representing those
whose diagnostic status improved to full remission by 6 months (n = 7). Individuals diagnosed
with PTSD in full remission at both baseline and 6 months comprised a group with no change
in full remission status (n=5), while the remaining participants comprised a reference group
that was not diagnosed with PTSD in full remission at 6 months (n = 151). This change variable
was entered into an ANCOVA, again with substance use during aftercare as the dependent
variable and age, consecutive weeks abstinent during Phase I, and treatment group serving as
covariates (see Table 5). The PTSD change variable was significant in this model, and simple
contrasts with Bonferroni corrections against the reference group revealed a large group
difference. Specifically, that those whose PTSD diagnostic status improved to full remission
during active treatment were less likely to use substances during aftercare (p < .01; d = 1.23).
The group whose diagnosis remained in full remission from baseline to 6 months did not differ
from the reference group (p = .69).

The same ANCOVA model was then tested using a similar variable representing diagnostic
change between 6 months and 12 months, but containing an additional group that was not
diagnosed with PTSD at 6 months but met PTSD in full remission criteria at 12 months. Thus,
Bonferroni correction for the simple contrasts was α = .05/4. The PTSD diagnostic change
variable was significant (p < .01). In contrast to results for the 6-month time point, simple
contrasts revealed that the group whose PTSD diagnosis improved to full remission status
during aftercare (n = 5) did not differ from the reference group (n = 133; p > .83). However,
those who maintained full remission status from 6 to 12 months (n = 9) used substances less
often than the reference group (p < .01, d = 1.18), as did the group having no PTSD diagnosis
at 6 months but newly diagnosed with PTSD in full remission at 12 months (n = 4; p < .01, d
= 1.61). Both these group differences constituted large effects (Cohen, 1988).

Discussion
Findings indicate homeless individuals with comorbid PTSD entering CM for cocaine
dependence are not necessarily at increased risk for substance use during or after treatment.
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However, individuals reporting trauma exposure whose PTSD-related symptoms do not
sufficiently improve during active treatment used substances more often than those whose
posttraumatic symptoms respond well to CM. Many individuals reported trauma exposure and
related symptoms, but did not meet full criteria for a diagnosis of PTSD. Even if they are not
diagnosed with PTSD, results suggest individuals with posttraumatic symptoms should be
monitored during active treatment and considered for focused PTSD intervention if their
symptoms are not substantially improving. Our findings also enabled some inferences about
critical time periods during this form of active treatment. PTSD at baseline and 2 months did
not predict substance use during any treatment phase, but PTSD symptoms at 6 months
correlated with substance use during treatment and aftercare. Although the correlation with
substance use during aftercare was accounted for by changes in PTSD rather than 6-month
PTSD severity per se, the correlation does suggest important changes may occur specifically
during the 2-6 month time period.

Analyses of PTSD diagnostic status echoed our findings on the importance of improvement in
PTSD symptom severity during active treatment. Full remission of PTSD was required for
superior substance use outcomes. As remission of PTSD only predicted substance abuse when
remission occurred during active treatment, these findings also suggest individuals whose
PTSD symptoms are not improving should receive additional intervention during active
treatment. PTSD remission during aftercare did not improve outcomes, indicating active
treatment may be a critical period for additional treatment efforts. Although no studies to our
knowledge have compared sequential versus concurrent treatment of PTSD and substance use
disorders, our findings are consistent with treatment guidelines suggesting concurrent
treatment of PTSD and SUDs (Back, Waldrop, Brady, & Hien, 2006; Ouimette, Moos, &
Brown, 2003). Additional services during aftercare are also suggested, as people who
maintained full remission of PTSD during aftercare also had superior substance use outcomes.
This is consistent with other studies reporting improved outcomes for dually diagnosed persons
who, after completion of treatment for substance use, receive additional services such as PTSD-
focused intervention or continued substance-related treatment (Ouimette, Moos, & Finney,
2003; Ouimette, Moos, & Finney, 2000).

Exposure therapy for individuals with PTSD and SUDs is a potential adjunct in future attempts
to increase the efficacy of CM. Exposure therapy is recommended by the International
Consensus Group on Depression and Anxiety as the gold standard psychological treatment for
individuals with PTSD (Ballenger et al., 2000). Preliminary examination of exposure therapy
in conjunction with empirically supported SUD treatment revealed that substance abuse did
not increase due to the exposure component, as feared by many clinicians (Brady, Dansky,
Back, Foa, & Carroll, 2001). Although drop-out rates were high, these authors described their
attrition rates as lower than those of other trials of psychotherapies addressing cocaine
dependence. Participants who left the study cited reasons for drop-out such as transportation
and other logistical barriers, but not avoidance of exposures. The nature of our CM treatment
reduces some of these psychosocial barriers, suggesting addition of exposure therapy may not
necessarily increase attrition. An alternative adjunct is Seeking Safety (Najavits, 2002), a non-
exposure-based cognitive behavioral treatment (CBT) targeting PTSD and SUDs concurrently.
Studies with female samples showed that although Seeking Safety evidenced superior
outcomes in terms of both PTSD and substance use relative to treatment as usual (Hien, Cohen,
Miele, Litt, & Capstick, 2004), randomized controlled trials failed to demonstrate superiority
of Seeking Safety to relapse prevention for substance use (Hien et al., 2004) or health education
(Hien et al., 2009). Also, our CM+ group, which reported less severe PTSD symptoms at
conclusion of active treatment, received a behavioral day treatment that already included topics
germane to some of the modules in Seeking Safety. It thus seems more likely that exposure
therapy could confer additional benefit to this particular treatment program. Selective serotonin
reuptake inhibitors, family therapy, and self-help groups have also been suggested as
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potentially helpful additions to SUD treatment for individuals with comorbid PTSD (Back,
Waldrop, Brady, & Hien, 2006; Ouimette, Ahrens, Moos, & Finney, 1998).

It is also important to work towards identifying individuals at baseline whose PTSD symptoms
are either less likely to improve during CM, or less likely to remain in remission during
aftercare. If such predictors could be identified, services could be lengthened or better tailored
to their needs proactively. One potential predictor of refractory PTSD may be coping style. In
another analysis using a subset of the same data used in the current study, positive distraction
and negative avoidance assessed at baseline emerged as negative and positive predictors,
respectively, of PTSD symptoms at the conclusion of active treatment phase. These authors
also found that adding the behavioral day treatment to contingency management was associated
with reduced PTSD symptoms at the conclusion of active treatment (Lester et al., 2007).
Perhaps individuals with these or other risk factors for refractory PTSD could be prioritized to
also receive such behavioral day treatment as part of a stepped care approach (e.g., Milby et
al., 2008, p. 181). The idea that coping style may predict which patients have PTSD symptoms
that will remain or even worsen during SUD treatment is also supported by a study of male
veterans. Coping style and abstinence-related self-efficacy, rather than PTSD diagnosis, were
associated with exacerbated psychiatric symptoms during residential SUD treatment (Ilgen &
Moos, 2006). For some individuals with these risk factors, substance use may serve to mask
psychiatric symptoms, describing one pathway toward failure of PTSD to fully remit in order
to reduce the risk of substance use during aftercare.

Another factor that may help distinguish individuals with comorbid PTSD who will experience
symptom relief during SUD treatment is order of onset. Individuals who developed PTSD prior
to the onset of alcohol dependence respond better to both the addition of sertraline to CBT for
SUDs (Brady et al., 2005) and CBT for SUDs alone (Back, Jackson, Sonne, & Brady, 2005),
relative to those who developed PTSD after onset of alcohol dependence. The most striking of
our findings was that individuals who fully recovered from PTSD by the end of active CM
treatment had better substance use outcomes than those without any PTSD diagnosis, echoing
the findings of Ford et al. (2007). This suggests CM may be particularly effective in targeting
the difficulties of a subset of dually diagnosed persons. Considering the evidence on order of
onset and treatment response, this efficacy could be due to varying motivations for cocaine
use. Motivations to use cocaine range from reducing negative affect, increasing positive affect,
and social cohesion (Newcomb, Chou, Bentler, & Huba, 1988), to weight control (Cochrane,
Malcolm, & Brewerton, 1998) and paradoxical relaxation and attentional control for
individuals with attention-deficit/hyperactivity disorder (Khantzian, 1985). CM is unlikely to
target all of these motives, and individuals who use cocaine to increase positive affect in
particular may have sought cocaine to replace the contingencies removed during aftercare. In
fact, a recent study indicated cocaine-dependent individuals may require long-term
contingencies to maintain abstinence (DeFulio, Donlin, Wong, & Silverman, 2009), and the
present findings suggest this could be more or less true depending on comorbidity that may be
driving the cocaine use. For participants whose drug use was preceded by PTSD and potentially
a more direct result of PTSD symptoms, reduction of PTSD symptoms during CM may have
reduced their need for self-medication and led to better outcomes.

Discussion of other ways that CM potentially targets the difficulties of individuals with
comorbid PTSD may aid in clarifying directions for future studies. One limitation to the current
study is the unknown direction of causality between PTSD symptoms and substance use. PTSD
symptom trajectory during treatment temporally preceded substance use during aftercare,
consistent with self-reports of most dually diagnosed individuals describing changes in PTSD
symptoms as predictors of later cocaine use (Back, Brady, Jaanimägi, & Jackson, 2006; Brown
et al., 1998). However, there was also a positive association between PTSD symptom severity
at 6 months and the toxicology results during active treatment. A period of abstinence may
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help lead to reduction in PTSD symptoms, particularly given the anxiogenic properties of
cocaine (APA, 1994, p. 244). Participants who reduced their substance use may have also
decreased their risk of victimization during treatment, particularly since private housing was
provided based on abstinence.

A third variable may also be responsible for the connection between improvements in PTSD
and reduced substance use. There is evidence that individuals with comorbid PTSD derive
different benefits from SUD treatment, as those with PTSD increased use of approach-oriented
coping styles to a greater degree after 12-step involvement than patients with SUDs only. Such
individuals also experienced greater reductions in psychological distress than patients with
SUDs alone, in response to 12-step involvement, family therapy, and additional substance-
related counseling sessions (Ouimette, Ahrens, Moos, & Finney, 1998). As previously
discussed, both coping style and emotional distress are related to substance use in people with
PTSD.

Control is also an issue salient in PTSD, SUDs, and homelessness (Lester et al., 2007, p. 573).
The “control heuristic” model suggests perceived control increases when: (a) people believe
that their actions are connected with an outcome; (b) the outcome is desirable; (c) the action
was intended to produce the outcome; and (d) positive reinforcement is frequent (Thompson
et al., 2004; Thompson, Armstrong, & Thomas, 1998). CM may thus foster a sense of control
due to clearly communicated, consistent connection between participant behavior and
contingencies, presumed desire and intention on the part of participants to obtain the outcomes
(e.g., housing in the current study), and frequent administration of positive reinforcers (Peer,
Strachan, & Spaulding, 2008). As reduced perceived control is associated with stress reactions,
increased perceived control may help reduce PTSD-related anxiety (for a review, see Benight
& Bandura, 2004) in addition to assisting maintenance of abstinence. Indeed, self-efficacy
predicts less severe PTSD symptoms longitudinally, and substance-related self-efficacy beliefs
are associated with reduced substance use in trauma survivors (Luszczynska, Benight, &
Cieslak, 2009). Increased perceived control is associated with increased active coping and
decreased avoidant coping (for a review, see Benight & Bandura, 2004), so a combination of
CM-related changes may help to explain our findings.

Limitations
As previously discussed, future studies should attempt to clarify the mechanism by which
substance use and PTSD are related during and after CM. In particular, data on trauma
chronology was unavailable in the current study, limiting our understanding of the effects of
previous trauma versus more recent trauma. Although removing individuals newly diagnosed
with PTSD at 6 or 12 months did not substantially change the pattern of results, those with a
preexisting PTSD diagnosis may have been re-traumatized during the study. It is also unclear
whether the new diagnoses of PTSD at 6 or 12 months were: 1) based on previous trauma
participants failed to report during previous assessments; 2) trauma experienced just prior to
study participation that did not meet the duration criterion for PTSD (APA, 2000) until 6
months; or 3) trauma occurring during the study. This is important to examine, given the
unexpected finding that the group newly diagnosed with PTSD in full remission at 12 months
evidenced superior outcomes. If this group was diagnosed based on recent traumas, their rapid
progression to full remission status may reflect effective coping or other protective factors that
could also have helped them to reduce their substance use.

Methodological limitations of the current study included the fact that participants and SCID
administrators were not blind to treatment condition, which may have biased the assessments.
The sample sizes for the diagnostic groups with PTSD were also small, as this study was not
originally powered for these analyses. Results require replication in larger groups with PTSD
in various stages of remission or non-remission. Future studies should also examine the
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generalizability of results, in particular to general populations pursuing CM, populations with
different comorbid, non-substance related psychiatric disorders, and individuals pursuing CM
for dependence on other substances. Finally, incorporation of more frequent assessments of
PTSD symptoms would enable greater precision in identifying temporal sequencing between
PTSD and substance use.

Conclusion
To our knowledge, this is only the second study to have examined PTSD and outcomes in CM,
and our use of multiple, more objective assessments of both PTSD and substance use begins
to bridge this critical gap in the dual diagnosis literature. We have also extended the seminal
Ford et al. (2007) findings to homeless individuals, who despite critical need of efficacious
treatment for multiple psychosocial difficulties, are largely excluded from research studies.
Results suggest that some individuals with posttraumatic symptoms have the potential to
respond better to CM than those without, highlighting promising new directions for future
research aiming to improve the efficacy of this empirically supported treatment for SUDs.
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Figure 1.
Flowchart of participants receiving the SCID throughout the study.
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Figure 2.
Flowchart of participants completing the PDS throughout the study.
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Figure 3.
Standardized parameter estimates in the linear growth model, with significant (p< .05) path
weights in bold.
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Table 1

Demographic variables.

Variable Mean (SD) Min
(observed)

Max
(observed)

Age 40.1 (7.1) 20 57

Years of Education 11.9 (1.6) 8 19

Duration of Current Homeless Episode (months) 30.1 (47.2) 0 259

Longest Full-Time Job (months) 55.6 (50.1) 0 252

Years of Cocaine Use 11.8 (6.5) 0 31

Years of Alcohol Use 18.1 (10.3) 0 40
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Table 2

Prevalence of PTSD diagnostic categories.

No PTSD PTSD in Full PTSD in Partial PTSD Meeting Full

Diagnosis Remission Remission Criteria

Baseline 85.0%, n=159 3.7%, n=7 4.3%, n=8 7.0%, n=13

6 Months 81.6%, n=133 7.4%, n=12 6.1%, n=10 4.9%, n=8

12 Months 80.9%, n=123 12.5%, n=19 3.3%, n=5 3.3%, n=5
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